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XXXVIII. Jin Attempt to deter mhte the 
Height of the Suns Atmojphere from the 
Height of the Solar Spots above the Suns 
Surface : In a Letter to Mr. J. Ellicot, 
jP. R, S. from the Rev. Mr. Horfeley, 
F. R. S. 

Read July 9,"Tr Return you many thanks for ycMir 
^^ ^' \_ obliging communication of the obfer- 
vations of the late tranfit of Venus by Mayer and 
Rohlius. The phaenomena which they relate of the 
atmofphere of that planet are highly curious. They 
were perhaps the more interefting to me, as they 
confirmed fome conjedlures of my own, concerning 
the great height of the atmofphere of the fun, and 
of thofe of the two nearer planets. I once attempted 
to make a rough comparifon between the height of 
the fun's atmofphere and that of our own, by com- 
paring the height of the folar fpots above the furface 
of the fun with that of our clouds above the furface 
of the eardi, which I did in the following manner. 

The inclination of the Sun's equator to the place 
of the earth's orbit is fo fmall, that in this enquiry I 
think it may fafely be neglededj and I confider the 
two planes as one. LetT be the center of the earth, 
S that of the Sun. Join TS, and let defhe Si great 
circle of the fun's Iphere, formed by the interfedlor 
of the plane of the earth's orbit with the fun's fur- 
1 face. 
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Face. Let ABC be the circle defcribed by the revo* 
lotion of a fpot. From T draw T/and Td touch- 

n 




ingthe circle </^/ in y and </, and cutting ABC, in 
C and A. Join dj; through S drawHSG, parallel 
to^. Join SC, SA, S<^. The fpots are hid be- 
hind the fun three days longer than they are vifible. 
That is, they are hid 15 days, and are feen only 12. 
The earth's motion in 15 day is 14° 17'. The fpots 
traverfe the likie area in i d. oh. 50' nearly. Hence, 
if the earth flood ftill, the fpots would be hid only 
13d. 23h. 10', and their whole fidcreal period being 
25 d. 5h. they would be vifible iid. 5h. 50', and 
the time of their occuUation would exceed the time 
of their appearance by 2d. lyh. 20'. Hence the 
arc AC is lefs than the arc ABC, by the motion of 
2d. i7h. 20', that is, by 38° 52' 56". And the 
femi-circle being a mean arithmetic between A C and 
ABC, AC will be lefs than the femi-circle by half 
as much J that is, by 19° 26' 28". Hence each of 
the angles GS A, HSC is 9° 43' 14''. The angle 
bsd—dTS — lb' i" zf". Therefore ^SA is 
9° 27' \%". Hence SA = 1,013767 fuch parts as 
S</is I. 

The 
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The diftance therefore of thefe fpols from the 
■center of the fun is 1,013767 femi-dia meters of the 
fun, and their diftance from his furface is in in de- 
cimal parts of his femi-diameter ,013767. Hence 
it is evident that the height of the folar Ipots above 
the furface of the fun, is above 54 fuch parts, as 
bear each to the fun's femi-diameter, the proportion 
of one Paris mile to the femi-diameter of the earth, 
which is that of 1 to 3923 nearly. The height of 
our atmofphere is generally reckoned about 50 
miles. That of the lighteft clouds fall fhort of one 
mile. The whole height of our atmofphere there- 
fore is, at leaft, 50 times that of our higheft clouds. 
If the whole height of the fun's atmofphere bear 
as large a proportion to the height of thefe folar 
fpots or clouds (and I think the proportion is likely 
to be much larger), the height of the fun's atmo- 
fphere is not lefs in proportion to his femi-diameter, 
than 54 times that of the earth's, and exceeds two 
thirds of his femi-diameter, being in decimal parts 
thereof ,68835. 

The probability feems to be that the height of 
the fun's atmofphere is almoft double of this j for 
I queftion whether the mean height of our clouds 
exceeds 4. a Paris mile. The folar fpots, therefore, 
are 108 times as high in proportion ; and then, 
fuppofing as before, that the whole height of the 
fun's atmofphere bears the fame proportion to the 
height of his fpots, as the whole height of our at- 
mopfhere to the mean height of our clouds, the 
fun's atmofphere will be 108 times as high in pro- 
portion to his femi-diameter as ours is, and wjU rife 
7 to 
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to the diftance of more than .*- of his feml-diameter 
from his furface. 

Let philofophers confider, whether thefe indica- 
tions of the vaft height of the fun's atmofphere 
give any degree of probability to a conje<Sture of Sir 
Ifaac Newton's, that the diflipation of the fun's 
fubftance, which might be expefted to enfue from 
his intenfe heat, may in great part be prevented by 
the prodigious prelfure of the incumbent atmo- 
fphere. 

The height of the atmofphere of Venus is con- 
iiderably greater according to the obfervations of 
Mayer and Rohlius than they imagined. Rohlius 
follows Caffini in the eftimation of the fun's apogee 
femi-diameter, which Caffini over rated by 3''' \e^"' . 
This quantity, therefore, is to be added to the height 
of Venus's atmofphere (15,5) as flated by Rohlius j 
which makes the true height \()".it,, that is above 
4- of the diameter of the planet. I cannot but re- 
fledl with fome degree of national triumph on the 
great part that our own country may juflly claim in 
many of the moft curious difcoveries in all parts of 
the world. Mr. Meyer generoufly confefles how 
much he flood indebted to Englifih artifts. You told 
me that it is your intention to prefent that curious 
traft to the Royal Society. You may likewife com- 
municate this if you think k contains anything wor- 
thj of their notice. 

lam. Sir, with great efleem, 
Your mofl obedient 

and moft humble fervant, 

Broad-Street, -, xx n 

June II, 1767. Sam. Horlley. 

Vox. LVir. Fff XXXIX. 



